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(54) WASTE DISPOSAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the accurate 
separation/sorting of a printed circuit board into 
constituent materials so that the materials can be 
recycled. 

SOLUTION: This waste disposal device is of such a 
functional structure that a printed circuit board is 
heated at a temperature above a solder melt point using 
a heating means 7 and a mounted electronic part is 
stripped off the printed circuit board by a part removing 
means 9 after imparting a distortion repeatedly to the 
board with the help of an exciting means 8, and further, 
the solder is recovered using a solder recovery device 
13. In addition, the printed circuit board is crushed with 
a crusher 1 1 and crushings are separated and sorted 
with the help of a separation/sorting device 12. 
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Claim 

3. A waste disposal and treatment device for 
disposing and treating a printed board mounted with electronic 
parts, which comprises a heating means for heating the printed 
board, a vibrating means for repeatedly vibrating the printed 
board, a parts removing means for removing the mounted 
electronic parts, a crushing means for crushing the printed 
board from which the mounted electronic parts have been 
removed, and a sorting means for sorting constituents of the 
crushed printed board. 



(19) H*H!^fFrt= (jp) (12) ^ Pi It ^ ^ (A) inmffiam'ikm^^ 

#11^11-34058 

(43) B ^mi^ (1999) 2 ^ 9 B 

(51) Intel.' mitm F I 

B2 9B 17/02 ZAB B2 9B 17/02 ZAB 

B0 9B 5/00 ZAB B0 9B 5/00 ZABC 



m^m^ Tfes^ m^^oDms ol (^ 8 h) 





it$S¥9- 198672 


(71) A 


000006013 










(22)mKB 


¥^£9^(1997) 7 ^24B 




















•:K)SClP=Pf?iBaK*lcr)F«3-Ta2S3# = 














(74)ftaA 


#a± KB (*i-2«) 



(54) [^9^0>«li;] ^gg^jsas^S 



(57) 

[ISM] ^'jyvmm^m!mfMznm&<'^mLx 













— 5 












— 6 










mm 






1 








— 8 

















— 11 



1 



13 



12 



MSI 



1 

yy^'fv^ (FRP) 3b2)VH±^S;65Sfti^4tvfc±IE 

So 

i--5gi5p"p»*#at, ±ffifl;^^^p"p-6s^*$nfc±fa7° 

^p^p^i^Stci »}«^-a5p"p?r^*L. iiJcv^T'SDig 

it*ii 3-7 (D\^^irtiMcBW.(Dmm!)f^mmm. 
6 mm.(ommi^f&nmSo 



ittMVl 1 - 3 4 0 5 8 

2 

i 5i ic. K-®{Ril65±IE*"- K(c±E7°y > 

t rox-fo?) r t ^#mt-t-5if*JS 3~ 7 ^D^^T^^;!)M^ 
JPfi#l£^{*5ri:&i|#mi1-5ft*3Sl 2\zBm(om 

[0001] 

fii^Mt, il#i;iffl^<^§i5p"p;55^^$^xf-7'y y hS^gt 
iott5^p"pro»*, mf$.m^(o^%^K nxxj^^m^<7)^ 

[0 0 0 2j 

irmmmx'h^o mi^^^-rxo^^. mm^^m^Lx\>^ 
?>-^mt LX(r>mm 1 t^^ti^-ymi,^ 2 t'^sflico^* 

^SiifeO^aga^ttti. it#M¥5 - 1 4 7 0 4 0 

om^sj^ij, f^m»s®sij, l$v^3iSlJ. itsiisij. lima 

[0 0 0 3] 

Lfci p(^a??Sl ir;^7;^m*i3;45:>i;K:3r->«jai2!;iJ; 

7'y y ^S^SHa^^::ffi;^j2b*i^/ctt#.^^fe■5^^ 
ii^!^^^n^tmiS^-i^^ti^Wi-^t^^^^-h(DX'h'o . * 



(3) 

3 

[0 0 04] :l(D%m^i. ±iE(7?i 0 t£mmM^Mm-t 
m^'it^y^'T-y^ (FRP) A^h^i>mm<^^. 

m^A<mis.un\^^mx'^. '^m^un^mf^mt:\^ 

[0 0 0 5] 

10 0 0 6] ro^PJ<7Dft*Jl2li#.h>5ffiSiti4&ag 

[0 0 0 7] z.<r>%m(om^'^2,\mir^^Mmm^Mm 

[0 0 0 8] r(7)^P^©ft*3l4{C'^J:'5K«i^*0;g|^ 

^[HjiRI- ^15 ^ffi x.fc t <D T- fo 2) „ 
[0 0 0 9] CtO^B^(^)lt*«5 lw#,i55J^*!|^*aa^ 

■f^m^^^t. ±ifi7"y y hStgib'iD!«^lfBp"p^ffii 

•9 ty-r^ 'omv^^t ^m^tzh<ox'h^. 

[0 0 10] z<Dwn(^m^^e\^^^t>^mm!^^^^ 

Ott^^lfBp^pSrl^^-t-StroT-fcSo 40 

(0 0 1 1 1 iro^p^©it*3^7(;:#,^:>5]KSit)*aa$^ 
[00 12] z<D%mo:>m^'^s\z'^.i:>i>mM<^^M^ 

[0 0 13] ^<own<Dm^'^9\zi^.i:>^mm'^im.m 

B(4. *ni>\^SfcJ;U'JBS#Si^J;!9 7'y :^hSS^»D 50 



1-34058 

4 

(DUS.^. \thfz(om^SJ.±.\z\^1f^^ ±K7°!JyhS 

[0014] - (0«B^©tt*II 1 0 \mt>h^m%^M 

mrfv > hmt^(nmf^m^xh^mm(Dmmim-imT 
* 2) ?asgs i-JD^i" 5 1 o T' fo ?) o 

[0015] r cD^B^rolt*^ 1 1 {z^.i:>hmm^^M. 

St L T SE;^ [S] (iStij ^^D ;t 5 O T- fo 5 „ 
[0 0 16] ::£75^BJ©lf*iIi 2\-%i^^mmmim 
^S(4. yy h£1gl;iS0iSLSftSr-^x.'5i)DS^S 

t, ±Eo-7-rfl-C-±lsyy v-hSK^riED-y- 
So 

[0 0 17] ^(DW^<oniK-^l 3lC#,J:3^,^5E!^&a 
[0 0 18] 

[^B^<^^iSojf0tel 

nmmmi. wt> :iroig?^(7)^«ojfjBi^iai-o 

:fvy h^m^^m^m-thmm^^mmmoymi^^Tf^ 
i-mx'hi>o mzis\^x^ 4ii, -fvyh&m^n^^ 
tifz^m^mi-. i&u. =>yf 

^^t)^m^^^^\ u&^m/mmmm^xh^. 

^a. 9ii-yv>h&mcmm^intzm'f-nffoi^vy 
hStg;o-fei^5fe-r5a5fii^*#s. lOfiT'yvhss 

*5J;D«mT-a5n"p?rmt)lii-rfi'9ttJb^^T-foi9. 

^5. @«^S6. APfin^S7. *Ilffi#g8. ^ISfpi^* 

#g9, tjjzo'Sf'^tiib^si 0 T'gisfp^su/srB^iij^ 
$^S4/45ifi5K$ti.s„ sfc, im-y^j'^hmmimv^ 
■r^^w^mtLX(D^^m. 1 2i47°y > hst5^« 

[0 0 19] r(75^tC«^$ix5JKilt^*!!;SS^BW«)<^ 



(4) 

5 

4^ O f 4 ^ fc' ?r la ^ b L T (4 A/ ^fii L T iHl itK -r 5 0 

[0 0 2 0] znmy&mmx'Tf^ ufc^iii^^asgsci 

y y hStS(44g;6^bfiS,5;*^7;^3ijjx"df->^flgS^St 20 
S1S©P5ffifo5V^i4frS/!l^lb(4^fc'0^a,$.5rS;i^) 2 3 

X. mw3m^^^2 0HzX'5^mi}umi-^o 
, m^-gPfp^T'y V ^s^slc@^LT^^fc(4^fc'*^it 

lit. L^^t^<^«ffiT-M-tSfc*, a^-gPp^p^i^yy 
bSffi(4iPffil;:J:oTjS'9jgL^;^^d>-^;tlbtu-r, 7°y 30 

*t3©=g-s^5a^^^»;»3^f^^L. mm-r^o ^(^m 

mm(ommt''^^f^x-^g,\^npL^o 
[0 0 2 1 ] -^rom^ifi5fpi4, y - Kffl^;657°y >- h 

^sbp'^b(4> ±ieroi p/^^lPf?ft^3iu«^)D^ico;^T•(4l^*T• 
i^•f. ^&m^^&9\cX^. T'y y K»«A^f>(4#*5l 

^^mtb\mfi^^'txm^tis>^m'oi5L^o wl'o 

t4^fc'[illtXg«l 3 , CfJ;ili2Sg2N (MS) O 

*^0. 5-9. OmmfOf-'I'Xl^a^L, ^SUS^S 1 

1 0 0 2 2 1 iil±co i 5 /i^asi^ J; "9 , m&%X'm 1 ^5 50 



1-3 4 0 5 8 

6 

9 0 ~ 9 4 %. mm 2 iJ-J;i;;*f 3 9 2 ~ 9 

6%. (4Ayfc*(4 8 7~9 3%[imXTtfc„ 
[0 0 2 3] m^-§Rp°o;4Si^±^nfc7°y ^ hSffi 

^SSfiilSl 1 (-il^2)frt-. f4A/f£lHli|XSIB 1 3X'*!!;ai- 
ixt4\ yy y h£tg(^#«LTa#Lfc«l:^j;t4A//c^ 

[0 0 2 4] '(D^m<DmM(om 

B2(::ovNTms^1-5o 13 2 (4r co5§BJcD^Mroff^^l2 

lPlC7"y y hSt5?rH:£1--5@S^lfe, 6 b (4ADg(D^. 
(cyy y hS*S5rSS1-?.@S^g:. I0a(47°yyh 
mUHiiXJ^m^^&i^'Oiiii-^^tiiL^m. 10b!4 

7°y hsissrSit)ffi-ra'9aiL¥S, i4(47°y:/h 

y^^rom-?a5p"p^7"y V h£«:*^bl^*i-5^p"p:»giJ 
gfiT-fc'P. «^^S5, @S^S6a. mm^^T. 
SI5p°uI^S #S 9 . JJiU^StiptBL^Sl 0 aT'1fffiK^^^ 
5o 1 5 »47'y hS:K<75«-«J^*^if4 (^?S 1 . 2 

*5j;t/:3t/7;=^«i*i3) (om(Dmmm*t)^m^^^^m 

mKHHLm^l 0 bT'«J*$n5 = 
[0 0 2 5] rcOi«ICt»^$n5K«tl*0;ailBOtbf^ 

y bs«sr. ttf^^s 5\zx<o ns,^%ms. 1 4 ci^ii 

(Cilp. ^!);t(4*#^i^^^ffll'^T7'y > hSffi<75iMffifo 
•5 V ^^4>^-ffi b (4 ^fc(OE^.a±'75?aSt::^}Df \ L, (4/^ 
fc/55^iStL/c«^T\ f|5p"p|»*#g:9(cj: 0. HiS^H 
fcS^a5p"p^7°y :/hSffi*^b(4t*5io-Cl^*1-5„ & 
Sit)mL^ISl 0 aditj. ^*$tvfc«^^F|5p"pi: 
wOffi^95B"p|c#«tfct4^y-ci:. ^bi^-m<r)T^X- 

ai ObCiJ;"!). 7°y V hg«^56^«l ll-s|i9. ± 

mm^mmi tmw^. ss^m i(c:j;>9 7°y ^-hs 

)KS:?K?^Lfcm^ 5)-SiJ$lfti 2l;iJ;i9«j*«-»(c::»BiJ-f- 
5. (4/L/fc'lHlitXigB 1 SCiioi/^-Ct), ±MiMMmmi 

[0 0 2 6] :i(ommmmx^^Ltzmm^^^&w.iz 

J; 19. 7°y hStS^ffi*MS1-S0iJ^iilTlc^1-o 7° 
y >- h 14 4 1 b ^ft 5 7 :^ 31 tK iy:^jgS^ 

L, ^p°p5>simsi 4(c^ofcm> if*;i^> 

i!i#g:7(;i<i; i9v #^!^JP^^ffli^T7°y >■ hStSroi^ 

ffifo-J)VM4>T-ffi/5^e>l4A/fc'(7)ffi^,^ax.5 2 3 5t:fia 

mi-x^'^fzitAytztmmi^. m.^ns,t'^-:^v y fssa^ 



(5) 

7 

M^h.tzm^^sh\i. ±i5o j; 0 fj:mm(r>^x\m^x' 

n^-ri>P\-^ii^T^< fi^-h(DX'hi>iK iiA^fzibm 
[ 0 0 2 7] StiJIUL^Sl 0 alilit), 

hsis^@^uyi'#. mu^mx'mm^^8\cx<oyu 
T't. 5>sij^(Dy-y--r^'^n^^Si)T-fe2)c fei^tii 

L^Sl OblCiip, 7"y 1 l-isi 

"9. 0)jx.(i^^>-7-yu'-;^^lc:.to-C*^)O. 5-9. 

(7)4 oic5fi^7K^*sic3^)iBiFrB^s«L., ^(D'^^mm'^ 

[0 0 2 81 iilio J; ^i*aai- J: t) , mi:%T-a5l 1 
?^]8 9~9 1%. ifflSi2*5j:U«;y7x^^*t3;^)5 8 8-9 
3%, tiAyfc*ll8 5-9 1 %lElliXT'#fCo 

[0 0 2 9] ±mmmmmi tmm\z. m.i-u 

[0 0 3 0] ^tero®ffi3. ;i(D^Bjro^tSrojf^ 

T\ 7°y > hSS««BS;Wt'fo5^fl|2<Djf«5£lt!55 

[0 0 3 1 1 :iK):^-a-. \-thtl<r>m^SJ.l.(r>-i^^\z.-f') 
hSlg^:(]p|l!iL''<e«sibiPML. ^rom. ^fPp"p^*#ls 
9ic:<}:'9. ||$^$nfc®^-lfi5p"pSr7°y KS«/!i^ib(4#' 
SioTl^^Ufc^, T'y hS«romfiS;WI4-Cfo5^S§ 
2co^»5SS*5i6;TUfefc?>SSmSi-l£T$*7t4^^ 
T% st>'SPiSLTt&v\ ^fc. Jaiil-5r i*i<tiA/ so 



#1^1 1-34058 

8 

^Cp^ni^S^S 9 J; 19 , ^^fctt^^95p°p ^ 7° y h 

s«*^ib»it*fioT»*Lfcs, yy y vw&.(^mwA 

[0 0 3 2] :.(n>%%mm-X'7r- \^tzmMm'^'^^W\z 
i^. 7"y vhs«^)^iS*aa-f 2>0'!i^.KiTiiS^-r= :/ 
y V hStK(i4Ji/i^bfi)<;5;y7;=^^^=^->ffilgSlSi: 
^p"p:J^SiJ/efe1iiJBt^e4lci^ofc^, 

5'CSSlc5Pf\1-5o :int-J;'?, l;^-$i5n"pSryy >- h 

[0 0 3 3] 3t)PSi^g:7lcj:i3. 7°y>'hS«co 
?ag?r. yy V hStg(D«fife$tip4-C-fo^)OTS2(7)g^«3S 
S^^tSTLi&J^)?) 1 9 QlC@Slc®TS-ti:. JPg^SS 
7°y hStS<^^fiii'''<ei^'^Si!)©i|ii^5 1 mm 
SStC/i5J;pl-tSSLT. tgll)ll«fc?r 2 0 H 2 T' 5 
^PeWPg-T'S. rtblcit). T'y :/hS«t±JPlIl-J:o 
T#^)5IL,3IJ^!^|5^:i?Ji^T. 7°y > hStSlr«fi£ LT 
v^SfflSl X ^I§2*5j;Of;y7;^*iift3<75#Ji^5ipB^^ 

j$$tif5fT-fe.5«lg2<D^«3Sa*M£Tb*^*2) 1 9 0"C 

ssi:iJPS\L.;'id5fc*psi-^)fcfc, ±fe-7'y V Ywm 

y y vmk<r>mim'^ii^i^M\:\^x^'m-h<r>tmiLX 
[0 0 3 4] si'jtoL^ai otci t). 

TSo T'y vbstsdfl^sNSi ii-iifjtv. 

-7-yu-:*iCl;iJ:oT*^0. 5-9. 0 mmCO-y-'l' 
ll^Cij;?). tl»fli2t5J;U'*'7;^^*S3(D^g^ 

[0 0 3 5] W±co i 5 fi.%mz J; , 1 *5 

li^)8 9-9 4%. ^»flg2joJ;U«;^7:^mSf 3:45 8 9-9 
6 %, (4A/yc:(4 8 5-9 3 %[EHt5l-C't fco 
[0 0 3 6] ^.£t5. r0^ffi<7)ff^te^-*5V^T'b. S^^^S 

[0 0 3 7] nw.mm4. a<iz. ^^mMmmi- 



(6) 

9 

3 T'^V^/ciDffi^S 8 *5 iU^B^^S 6 O^SJ^rol/^T. 

1 8 a(47'D>-hSffil 6(7»T-ffi(-7'y 

1 8 b(47"U hStel 6rof4,:^cD;tffit-7°U h 

•9 , V 6 lcffiifi(CJ;5^^S:4^5^- K 10 

ij^atSl 8 b(cJ;oTJDti^lS8;4S<f^$ttS. 

T% HSt&iSlg 1 8 a t SKl^JRffi 1 8 b 1 147° y h 

[0 0 3 8] Stt^StS 1 8 b fi=S-^M« 1 8 

a, 1 8 bO^aM^a^s^^^S j:5l-tili)$-*til4. 7° 20 

feSo *fc^<^llJS<off^ffiT'i4, yy 6(41; 

[0 0 3 9] mMnmm 5 . la 4 (4. jps^s s (omi 

;45|^*$ixfc7°y >'bS*Sl 6 aroi^B(C. a-y-l 
Q^rT'y ^ hS^gl 6 a ^ffE-f-^J; 5l;iiEet> r«0 

□ -7-i9rB^T\ 9c>>!^iB];^fS](-3?tL-rii: 

^*[6](c:7°y >- hSffil 6 a 4:a«Sli)^-ar5r i:(rj: 30 
•9, T'y V hS^l 6 a (^^'9 5lL2I^S•4•;t2)t.tDT- 
fo5„ rrr-. isiS(ciatt$ixfcn-y-i 9(4, yy 

•So rro1S(c:7°y y h£«l 6 a W*'3SL^^5:4-;t 

10 0 4 0] t£ii. ±IE^^S<^ff^te5t^*5V^T, n-7 
-1 9S:»PmWHfe''j^«fiK(^1-5:ii:(-i9, 7°yyhS 
^1 6 a 5rJPfi-t5SPSi^S7^#itT}tor t^S-r- 40 
yy VbStSl 6 a^JPiftL7'i;!l5P>APtii-5-i/!'^ 

[0 0 4 1] itmmmm i ~ 5 r-(47' y > h stsro 

!^^mimityy^=^y^ (FRP) fo5V^(4i^M^5*i 
SiSfp^sitgii&a V ^ ti/cHlSfe (-/£ < ii 
t). y-y-'<^yK;i*"^T'fcs„ 

[0 0 4 2] 50 



#M¥1 1-34058 
10 

wmzns-Bi < ^mt^ ztt'^-^mtfiv. y -9-^ ^ 

[0 0 4 3] *fcrro«B^(cj;?)i:> ^S|!|^A^b)^Si^ 
[0 0 4 41 Sfcrro^P^diSt. m^SI5p"p*5^ig^ 

ta^y y hS«^Jpfii-5Jpfi^Si> ±ts:/yyh£ 
m-?si5p"p^^^-r5snp"pi^*^at , ±i2«^^a5p"p*5g^ 

^ii;tfctcDi: Lfcfcfe. T'y y hmm^mf^um^n 

m)^±x>&^-r^h(ot>msitm'Pir^fz^. mm^m 

[0 0 4 5] t.fz^(D^m<,Zi:^t. 7°yyhSlg*^ 

m'i-ti&(omm^m\'^htitzHAytz^^^-r^^& 

^tt;tfcfc*, a*^LTtl•^:iE^|lK^'^4^f£$rS1-r i: 

[0 0 4 6] ift:^(r)?tmizj:^t. 7°yyhS«^tt 
f^i-5#tj^^f5ir, ±fa7"y y hSffiSrJpfi, fo^v>(4 

y y hStgfc^ it/W^aSp^p ?rSf tll-rSt 19 tH L^S * 
5 r i A5prtgT-SJSrc)*^fiJffl*5^lg''<ca*^5t*(-^ 

i-i,mm^^mmmi:^^x'^ 
[0 0 4 7] ^rzz(Dmm{'i.^t. um^^mnm 
n^sic i ^ 7" y >■ h SK^iPi^ '9 is tfi» 

^-^x, ^com> a5p°pl^*#Sl^J:'9®^^p'?.^^*t- 
m^tBp"plr^l.(-i^*T'#. L;?i^t7'yyhS 

^Lxmm-ri>fz't>. -/vyvm^^m^umci^ASi 
[0 04 8] ■^rzz(Dmm\::x.i>t. mm^^^^^'o:^ 

?r»*L, ei:v>T-it)PJi#S(cJ;t)±ta7°y y h£tg(-^ 



(7) 



11 



[0 0 4 9] ifcrtolSB^tciSi:. T'y^'hStS^^D 
[0 0 5 0] ■^t:LZ(D^m\^^^t. 7°U:/ha«lr» 

[0 0 5 1] ^tzZ(D^mKi.i>t. «^-a5B"p^l**L 

WL^mf^L-x^^^^^m^K m^<^^Ki:P5±Lxms,i:^ 
mmm x-mmm^ti^m^Lxmmti. 

[0 0 5 2] -^tzZO^mi^Ji^t. T'yyhSffil-^ 

[0 0 5 3] i^t:z.(D^m\^x^t. y^jyvrnmcm 

[nil] 



#M¥1 1-340 58 
12 

[0 0 5 4] ttiZ(D^mi,zX^t. D-7-SrJ0f\^ 
[Elfficoffi^/ilftBJ] 

[Hi] z<D^m(om-^(ommi\cx^. yh& 
miMm^Mtimm^^w^w.(om^i:yr^-rmx'h 

[1112] ^<D^B^<DSlteco?B«i2(;:J;?., 7°y vbS 

mimmii!kmi-^m^i&!i&MmWi<r)m^^7ji-rmx'h 

[US] -ro|§BJco*tecDjf^ffi4(cj;5^)PM#S<^« 

[04] z(Dmm(r>mi&<^BM5[zi^i]m^^(om 

[1115] yy V hS«Wti5t^'T:-t-tKBIlT-fo5, 

1 :&StLT(Dg?. 2 3 iJy:^mi^^ 5 
m'^^^s 6, 6 a, 6b SS^S. 7 JPSfi^S. 
8 iPS^Ss 9 lH5fpl^^^S. 10, 10a, 10 
b 5l(5l±iL#S. 11 ^V?^^tLX(DmVi=m. 1 

2 ^giJ^St Ltro^SiJIIg, 13 l4A/fc'©|5]Jl5l# 

L■rroli^fc[Hlllx$^s. is, i6a yyvhs 

17 S^^St LT©Sffi@^$P. 18a 
L--r(7?@^^«1£> 18b Kir L-XroSttiA 

miS^ 1 9 o-y~-„ 

[03] 





— 5 










_6 


1 








— 7 


1 








— 8 


i 








— 9 










— Id 









1 



n 



5 : Kfl&fS 

6 : mm 

8 : 3 

3 : 3mtm 
1 1 : 




(8) 



¥fmW-l 1 - 3 4 0 5 8 



[fl2] 



mm 

zn 



— 5 
7 

-9 



I 



5b 



I 



1 



13 



— IS 



I 



I 



6 a , 6 b : Sgf e 



[11141 




[[351 



